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(54) BALLOON FOR BALLOON CATHETER AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin balloon of high strength 
properly used for percutaneous transluminal coronary angioplasty(PTCA) 
by forming the balloon with a cross-linked tube made of a polyolefin 
resin, and determining a film thickness and the rupture strength of the 
balloon within ranges of specified values. 

SOLUTION: A balloon for balloon catheter 2 is formed by the blow 
molding with a cross-linked tube made of a polyolefin resin, a film 
thickness of a balloon part 4 is 10-40 jam and its rupture strength is 
800-2000 kgf/cm2.. Accordingly, the rupture strength of the balloon part 
4 is remarkably high in comparison with a conventional balloon formed by 
the blow molding of a polyethylene resin, the balloon has high durability 
to high pressure for expanding the balloon, and the safety can be 
remarkably improved in the expansion of the vasoconstriction part when 
it is used, for example, for a PTCA balloon catheter. As the film 
thickness is remarkably thinned, a diameter can be reduced, which 
improves the medical treatment of the constriction of a peripheral 
arteria coronaria in comparison with a conventional one. 
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CLAIMS 



[Claim 1]A balloon for balloon catheters, wherein it is the balloon fabricated by blow molding using a bridge 
construction tube which consists of polyolefin system resin, thickness of said balloon is 10-40 micrometers and 
breaking strength of said balloon is 800 - 2000 kgf/cm 2 . 

[Claim 2]Carry out electron beam bridge construction of the tube which consists of polyolefin system resin, and 
at temperature in which a gel content is lower than a process of preparing a bridge construction tube which is 
0.2 to 0.8%, and the melting point of said polyolefin system resin, not less than 10 **. So that load of the primary 
blow pressure may be carried out to said bridge construction tube, it may rank second to it and effective draw 
magnification from this bridge construction tube to a balloon by carrying out toad of the secondary blow pressure 
which is a pressure lower than said primary blow pressure to said bridge construction tube may be 500 to 1000%. 
A manufacturing method of a balloon for balloon catheters indicated to Claim 1 which has the process of 
carrying out blow molding and preparing a balloon part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fiddtf the Invention]This invention closing in and a high intensity balloon about the balloon catheter which it 
has in detail. It is related with the suitable balloon catheter for an endermic blood vessel .nner cap-like _ 
arterioplasty (Percutaneo second Transluminal Coronary Angioplasty and the follow.ng descr.be .t as PTCA J 
use. 

[Description of the Prior Art]What is called a PTCA catheter dealt with and recovered simple with a balloon 
catheter is frequently used for the illness originating in strangulation of a blood vessel 

[00031A PTCA catheter, for example in the treatment of the coronary arteries of the heart. A guidmg catheter is 
first inserted to a coronary-arteries entrance, a guide wire is inserted exceeding a narrow segment, and a 
balloon catheter is pushed in to a narrow segment, and a narrow segment is extended by extend.ng a balloon. 
[0004]The PTCA catheter is also developing demand characteristics along w.th it although expans.on of the 
scope is achieved taking advantage of the advantage. For example, it is required that treatment of a ' Penpal 
coronary stenosis can be performed, that insertion in a crookedness b ood vessel ,s easy that . , .has strong 
dilatation pressure power, that vasodilatation can be done safely, etc. More specifically it is called for using the 
PTCA catheter that treatment of a peripheral coronary stenosis can be performed rather than before. For that 
purpose, it is closing in more than before, and the balloon of high intensity is ; °f le d for 
[0005]However, in the case of the polyethylene system resin (for example. JP.H8- 96620.A .etc.) mainly 
conventionally used as a charge of balloon materia, of a PTCA catheter Generally .t .rrad.ates w,th an electron 
beam and the technique of aiming at improvement in improvement and bursting Pressure of the extension 
characteristic as a balloon material, etc. is adopted by making a bridge construct unt.l the gel fract.on w.ll be 

[0006]?n 9 t % his case, from about 0.9% of gel generating to the polyethylene system resin over which the bridge was 
constructed. In order that it might fall and the pressure which results ,n a burst might also decline, the ntensity 
of a balloon had a limit in obtaining the balloon of high intensity by closing in. so that expansion of a balloon was 
only about 300% and the thickness became thin. 

[p?oblem(s) to be Solved by the Invention]The purpose of this invention aims at providing the suitable balloon for 
balloon catheters for closing in and a high intensity PTCA use. The purpose of this myerjbon aims at providing 
the manufacturing method of said closing in and the high intensity balloon made of polyolefin system res.n. The 
purpose of this invention aims at providing the balloon catheter which has said closing .n and a h.gh mtensrty 
balloon made of polyolefin system resin. 

[0008]Then. as a result of inquiring wholeheartedly, this invention persons in the tube made of polyethylene 
resin Give electron beam irradiation and a bridge is constructed so that the gel whose ge fract.on .s about 0.7% 
may generate. Then, the place which carried out blow molding of this bridge constructor, tube rather than the 
melting point of said polyethylene system resin on the 80 ** conditions which are qu,te low temperature. It finds 
out that the balloon whose disruptive strength draw magnification is 600% and is 1 100 kgf/cm is obta.ned. and 
came to complete this invention based on this knowledge. 

[Means for Solving the Problem]According to this invention, following (1 ). (2). and (3) are provided in this way. 
(1) It is the balloon fabricated by blow molding using a bridge construction tube wh.ch cons.sts of polyolef.n 
system resin. A balloon for balloon catheters, wherein thickness of said balloon is 10-40 micrometers and 
breaking strength of said balloon is 800 - 2000 kgf/ cm 2 . 

[0010](2) Carry out electron beam bridge construction of the tube which cons.sts of polyolefin system res.n. and 
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at temperature in which a gel content is lower than a process of preparing a bridge construction tube which is 
0 2 to 0 8%. and the melting point of said crystalline polyolefin system resin, not less than 10 **. So that load ot 
the primary blow pressure may be carried out to said bridge construction tube, it may rank second to it and 
effective draw magnification from this bridge construction tube to a balloon by carrying out load of the 
secondary blow pressure which is a pressure lower than said primary blow pressure to said bridge construction 
tube may be 500 to 1000%. A manufacturing method of a balloon for balloon catheters indicated to the above U J 
which has the process of carrying out blow molding and preparing a balloon part 

[00111(3) An outer tube in which at least one lumen for balloon extension is formed along with a longitudinal 
direction. So that a proximal end part of a balloon part may be joined to a distal end of said outer tube and space 
for extension sealed said lumen for balloon extension, a balloon part which an inside opens for free passage and 
inside said balloon part may be formed. A distal end of a balloon part is joined to a distal end of an inner tube, 
and it has an inner tube which extends in shaft orientations inside said balloon part and a lumen for balloon 
extension of said outer tube. Said balloon part is the balloon fabricated by blow molding using a bridge 
construction tube which consists of polyolefin system resin. A balloon catheter, wherein thickness of said 
balloon is 10-40 micrometers and breaking strength of said balloon is 800 - 2000 kgf/cm . 
[0012]In a manufacturing method of a balloon for balloon catheters of this invention a tube which consists of 
polyolefin system resin is preferably irradiated with an electron beam of 10 - 20Mrad five to 40 Mrad. It is 
preferred that carry out electron beam bridge construction of said tube, and a gel content considers .t as a 
bridge construction tube which is 0.2 to 0.7%. It is preferred to heat-treat the bridge constructs tube 
concerned at at least 90 **. . . 

[0013]In a manufacturing method of said balloon, when carrying out blow molding of said bridge construction 
tube. A thing which carry out 1 5-25 kgf/cm 2 load of the primary blow pressure to a metallic mold, and opens a 
metallic mold and for which load of the secondary blow pressure of 5 - 8 kgf/cm 2 is carried out. and a balloon is 
created 1 second ago at least is preferred. . 
[0014]As for thickness of a balloon for balloon catheters which consists of polyolefin system resin, in this 
invention, it is preferred that it is 25-35 micrometers. ...... •* :„ 

[0015]As for a balloon for balloon catheters which consists of polyolefin system resin in this invent .on it is 
preferred that effective draw magnification from said bridge construction tube to a balloon is 500 to 700%. It is 
preferred that breaking strength of said balloon is 1000 - 2000 kgf/cm . 

[Function]The balloon for balloon catheters of this invention is compared with the balloon usually produced by 
carrying out blow molding of the polyethylene resin. When the high pressure force for balloon extension can be 
borne for example, it is used as a PTCA balloon catheter from the disruptive strength of a balloon being very 
high, the safety at the time of extending a vasoconstriction portion is extremely excellent. 

[001 7]Since the balloon for balloon catheters of this invention can make the thickness very thin when using it as 
a balloon of a PTCA catheter, it can narrow-diameter-ize a PTCA catheter and the treatment of a peripheral 
coronary stenosis of it is attained rather than before, for example. 

[Embodiment of the Invention]The balloon for balloon catheters of this invention is prepared using polyolefin 
system resin. The olefin of the carbon numbers 2-40 is used for said polyolefin system resin as a monomer, it 
manufactures it by a polymerization reaction, and the density (JIS K-71 12). Usua ly it is 0.950 g/cm3 or less and 
0 850-0 940 g/cm3 is 0.880-0.930 g/cm3 more preferably. Since transparency will fall if too large L if density is 
too low.' it will become easy to produce inconvenience, such as blocking depended with solid ones on the surface 
of a balloon, and ], it is not desirable. . 

[0019]As a monomer of the olefin for obtaining polyolefin system resin.by a polymerization reaction. Ethylene, 
propylene, 1-butene, 1-pentene. 1-hexene. 1-octene. 1-heptene, 4-methyM-pentene, a 4-methyl-1-hexene, 
4.4-dimethyl- 1-pentene. etc. are mentioned. These monomers are independent, respect.vely or can be used 
combining two or more sorts. . . , 

[0020]As polyolefin system resin, from a viewpoint of the various characteristics as a balloon polyethylene, 
ethylene and an alpha olefin copolymer are preferred, and especially ethylene and an alpha olefin copolymer are 
preferred. Ethylene and an alpha olefin copolymer can be obtained by carrying out copolymer.zat.on of ethylene 
and the alpha olefin using a metallocene catalyst. As comonomer. it is preferred to use alpha olefin with 4-40 

[O^ljAs^sTid alpha olefin. 1-butene. 1-pentene. 1-hexene. 1-octene. 1-heptene, 4-methyl-1-pentene a 4- 
J_ ethyl-1-hexene. 4,4-dimethyl- 1-pentene. etc. are mentioned, for example. Also in these, the alpha olefin of 4- 
12 has the preferred number of carbon atoms, and the alpha olefin of 4-10 has the more preferred number of 
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the 2nd blow pressure — 3-10 kgf/cm 2 — it is 5 - 8 kgf/cm 2 preferably. 

[0032]It is fabricated by the shape which has 7 f of portions for joining to the balloon body portion 7e and a 
balloon catheter by the blow molding mentioned above as a balloon is shown, for example in drawing 3 (B). 
[0033]The outer diameter of the balloon fabricated by blow molding measures an outer diameter when the 
pressure of 1atm or 6atm is applied with a laser outer diameter measuring instrument. The thickness of a balloon 
is measured with a micro gauge. 

[0034]The effective draw magnification (a bridge construction tube cross-section area / balloon cross-section 
area) from a bridge construction tube to the balloon of the balloon fabricated by blow molding needs to be 500 to 
1000% preferably 400 to 1500%. When too large, since the disruptive strength of a balloon falls extremely, 
effective draw magnification is not preferred. In this invention, said extrusion tube is irradiated with an electron 
beam on condition of 5 - 40Mrad, and the bridge construction tube made from polyethylene is formed. 
Therefore, in said effective draw magnification, it is 400 to 1 500%, and it is attained for the breaking strength of 
said balloon 800 - 2000 kgf/cm 2 and that it is 1000 - 1800 kgf/cm 2 preferably. 

[0035]In this invention, 5-40 micrometers of thickness of the balloon fabricated by said blow molding are 25-35 
micrometers preferably. 

[0036]In underwater [ 37 ** ], the breaking strength of a balloon pressurizes 15 psi of balloons, is held for 15 
seconds, then carries out additional pressure of the 15 more psi, holds it for 15 seconds, and it measures a 
pressure when it explodes as breaking strength repeatedly until a balloon explodes this step. 
[0037]The disruptive strength of the balloon which carried out blow molding by the method mentioned above is 
shown in Table 1 . The dose of the electron beam was prepared by 40Mrad and 60Mrad, and the disruptive 
strength of the balloon which carried out blow molding using what has a gel content in the same grade as the 
conventional bridge construction tube was shown in Table 1 as a comparative example. The result of Table 1 
shows that as for the balloon for balloon catheters of this invention the thickness of a balloon has thin effective 
draw magnification in not less than 500%, and disruptive strength is increasing substantially. 
[0038] 
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[0039]Next, the embodiment of the balloon catheter which uses the balloon for balloon catheters of this 
invention is described based on Drawings. The entire configuration figure of the balloon catheter which requires 
drawing 1 (A) for one embodiment of this invention, The sectional view which meets the IB-IB line which shows 
drawing 1 (A) drawing 1 (B), the sectional view which meets the IC-IC line which shows drawing 1 (A) drawing 1 
(C), the sectional view which meets the ID-ID line which shows drawing 1 (A) drawing 1 (D) f and drawing 1 (E) 
show the sectional view which meets the IE-IE line shown in drawing 1 (A). Drawing 2 shows important section 
drawing of longitudinal section of the balloon catheter shown in drawing 1 (A). 

[0040]The balloon catheter 2 concerning this embodiment shown in drawing 1 is used for methods, such as an 

extended way of blood vessels, such as percutaneous transluminal coronary angioplasty (PTCA) and the limbs, 

an extended way of a top ureter, and a renal vasodilatation way, for example, and it is used in order to extend 

the narrow segment formed in a blood vessel or the other abdominal cavities. The following explanation explains 

as an example the case where the balloon catheter 2 of this embodiment is used for PTCA. 

[0041]The balloon catheter 2 for extension of this embodiment is the so-called balloon catheter of a monorail 

method. 

It has the balloon part 4, the outer tube 6 as a catheter tube, and the connector 8. 

The outer tube 6 consists of the comparatively supple 1st outer tube member 6a and the 2nd outer tube 
member 6b with comparatively high rigidity joined to the 1st outer tube member 6a concerned by the joined part 
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9. 

[0042] Penetrate the tube wall located in the middle of the longitudinal direction of the 1st outer tube member 
6a, and the proximal edge opening of an inner tube carries out the opening of this embodiment outside, and The 
proximal edge opening of an inner tube, By adopting the structure where thermal melting arrival of the tube wall 
of the 1st outer tube member 6a has been carried out airtightly, only the distal end of a balloon catheter serves 
as the so-called catheter tube structure of coaxial structure. 

[0043]As shown in drawing 1 (C), in this embodiment the cross section contour shape of the 2nd outer tube 
member 6b. The maximum sectional width xm of the catheter tube of an X axial direction vertical to a Y-axis in 
the section of the outer tube member 6 which has elliptical [ long and slender ] in Y shaft orientations, a ratio 
(xm/ym) with the maximum sectional width ym of Y shaft orientations is in the range of 0.8-0.1 — the 3rd of 
section semicircular shapes — lumen 24 and a round cross section — the 4th lumen, along said Y shaft 
orientations, 26 dissociates and is formed. 

[0044]The 3rd lumen, the cross sectional area of the semicircular shapes of 24 should just be cross sectional 
area sufficient in order that the pressure fluid for balloon extension may circulate, and although it is not limited 
in particular, it is 0.08-0.20-mm 2 preferably. The 4th lumen, the circular cross sectional area of 26 should just be 
area sufficient since the reinforcing rod 28 is inserted in an inside, and although it is not limited in particular, it is 
0.1-0.2-mm 2 preferably [ it is desirable and ] to 0.05-0.5~mm 2 and a pan. 

[0045] As for the maximum sectional width ym of Y shaft orientations, in this embodiment, about 0.6-1.2 mm is 
preferred in the section of the 2nd outer tube member 6b. Since the distal end of the 2nd outer tube member 6b 
is joined to the proximal edge of the 1st outer tube member 6a of a round cross section, the lateral cross 
sectional shape of the joined part 9 neighborhood, In order to make it in agreement with circular section shape 
with the 1st outer tube member 6a. it is considered as sectional shape which changes from an irregular shape 
cross to a circular section gradually towards the joined part 9, 

[0046]the 3rd formed along with the longitudinal direction of this 2nd outer tube member 6b lumen 24 — the 
1st outer tube member 6a — the 1st lumen is open for free passage with 10. it lets these pass, and a fluid is 
taken in and out of the space for extension of the balloon part 4. It is a lumen for 26 to insert [ of the 2nd outer 
tube 6b ] the 4th lumen of the reinforcing rod 28. 

the 1st outer tube member 6a — although 10 [ lumen / 1st ] is open for free passage, the proximal edge of this 
lumen 26 is closed in the portion of the connector 8. and receipts and payments of a fluid are not performed 
The proximal end part of the 2nd outer tube member 6c is connected with the connector 8, and the port of the 
2nd outer tube 6b which is open for free passage to 24 the 3rd lumen is formed in it. A port is a portion which 
goes a pressure fluid in and out. 
The 4th lumen is open for free passage to 26. 

[0047]the reinforcing rod 28 shown in drawing 1 (B), (C). and (F) — the 2nd outer tube member 6b — the overall 
length was covered and it was inserted in the inside of 26. and the distal end overcame the joined part 9 with the 
1st outer tube member 6a, and the 4th lumen is sticking out of it in 1st lumen 10 of the 1st outer tube member 
6a. The proximal end part of the reinforcing rod 28 is a round cross section. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 
changing gradually in the distal end so that it may grow into section flat plate shape. 

As shown in drawing 1 (D) and drawing 2, the distal end of the section plate-like reinforcing rod 28 is the 
position which also overcame slightly (preferably about 1-10 cm) the proximal edge opening 22 of the inner tube 
12, and is joined by thermal melting arrival, adhesion, or other means to the wall of the 1st outer tube member 
6a. 

[0048]Although the maximum outer diameter of the reinforcing rod 28 is determined possible [ the 4th lumen of 
the insertion to the inside of 26 ] for the 2nd outer tube member 6b and is not limited in particular, it is 0.3-0.6 
mm preferably. 

[0049]The balloon part 4 shown in drawing 1 and drawing 2 comprises a tubed membrane by which the diameter 
of both ends was reduced, and 10-40 micrometers of the thickness is 15-35 micrometers preferably. As long as 
the balloon part 4 is cylindrical, it may not be limited in particular but a cylinder or the shape of a multiple 
cartridge may have as it. The outer diameter of the balloon part 4 at the time of extension is usually 3-7 mm 
preferably about 1.5-10.0 mm. Although the shaft-orientations length in particular of the balloon part 4 is not 
limited, it is 20-40 mm preferably 15-50 mm. The balloon part 4 before extending is folded up around the inner 
tube 12, and is twisted, and the outer diameter is small as much as possible. 

[0050]having joined the proximal end part 5 of the balloon part 4 to the distal end periphery of the 1st outer tube 
member 6a by thermal melting arrival, adhesion, or other means, as shown in drawing 2 — the 1st outer tube 
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member 6a — 10 [ lumen / 1st ] is open for free passage with the space for internal extension of the balloon 
part 4. The distal end 7 of the balloon part 4 is joined by thermal melting arrival, adhesion, or other means to the 
distal end periphery of the inner tube 14. and the space for internal extension of the balloon part 4 is sealed to 
the exterior except 1st lumen 10. It is a passage for [ of the 1st outer tube member 6a j 10 sending the 1st 
lumen of a fluid into the internal growth space of the balloon part 4. and making the balloon part 4 extend, or 
sampling a fluid from the growth space of the balloon part 4. and shrinking the balloon part 4. 
[0051]As shown in drawing 2. as for the growth space [ of the balloon part 4 ]. and distal end side of the 1st 
outer tube member 6a. the 1st lumen of the inner tube 12 is extended to shaft orientations in the shape of the 
same axle in the inside of 10. and has the so-called catheter tube structure of coaxial structure. The periphery 
of the inner tube 12 located in the inside of the balloon part 4 is equipped with the imaging ring 15. and when 
inserting the balloon catheter 2 in the living body, imaging is possible about the position of the imaging ring 15 
through a living body's exterior to X-rays etc. Metal, such as gold, platinum, and tungsten, is illustrated as a 
material of the imaging ring 15. , . 

[0052]14 [ lumen / 2nd ] is formed in the inside of the inner tube 12, and the opening of the distal end opening 
20 is carried out to it in the distal end 7 of the balloon part 4. The proximal edge opening 22 of the inner tube 12 
penetrates the breakthrough 21 of a tube wall located in the middle of the longitudinal direction of the 1st outer 
tube member 6a, and is carrying out the opening outside. The periphery of the proximal edge opening 22 of the 
inner tube 12 and the periphery of the breakthrough 21 of the tube wall of the 1st outer tube member 6a are 
airtightly joined by the thermal melting arrival method mentioned later. Although the shape in particular of the 
proximal edge opening 22 of the inner tube 12 is not limited but can take various shape, such as circular and an 
ellipse form, as shown in drawing 5. it is elliptical [ which cut the open end of the inner tube 1 2 aslant J in this 
embodiment. The 2nd lumen turns into a lumen for guidewire insertion which the guidewire 42 shown in drawing 2 
for 14 to guide [ of the inner tube 12 ] the balloon catheter 2 into the abdominal cavity inserts in. 
[0053]Although the inner tube 12 can be constituted from soft synthetic resin of the same material as the 1st 
outer tube member 6a. a hard synthetic resin may constitute it from the 1st outer tube member 6a. As for the 
position, as for, the proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the 
1st outer tube member 6a, it is preferred that it is a position of the distal end of the 1 st outer tube member 6a 
to the length L1. and the length L1 is 200-300 mm still more preferably 150-350 mm preferably. 
[0054]Although the outer diameter in particular of the 1st outer tube member 6a is not limited, it is 0.5-1 mm 
still more preferably 0.5-5 mm preferably. Although the thickness in particular of the 1st outer tube member 6a 
is not limited, it is 0.1-0.2 mm still more preferably 0.05-0.5 mm preferably. 

[0055]Although the outer diameter of the inner tube 12 is determined that a crevice is formed and is not limited 
in particular between the 1st outer tube members 6a. it is 0.3-0.8 mm still more preferably 0.3-3 mm preferably. 
Especially if the inside diameter of the inner tube 1 2 is a path which can insert in the guidewire 42. it will not be 
limited, for example, it is 0.25-0.6 mm preferably 0.15-1.0 mm. 

[0056]According to this embodiment, in order to reinforce the intensity of the 1 st outer tube member 6a by the 
side of a proximal edge from the opening 22 neighborhood, as shown in drawing 2. the reinforcing rod 28 may be 
arranged from the opening 22 neighborhood inside the 1st outer tube member 6a by the side of a proximal edge. 
The proximal end part of this reinforcing rod 28 is a round cross section. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 
changing gradually in the distal end so that it may grow into section flat plate shape. 

As shown in drawing 2. the distal end of the section plate-like reinforcing rod 28 is the position which overcame 
slightly (preferably about 1-10 cm) the proximal edge opening 22 of the inner tube 12. and is joined by thermal 
melting arrival, adhesion, or other means to the wall of the 1 st outer tube member 6a. 

[0057]The reinforcing rod 28 consists of synthetic resins, such as metallic materials, such as stainless steel, 
copper, a copper alloy, titanium, and a titanium alloy, or polyimide, polyamide. and polyethylene terephthalate. 
Although the maximum outer diameter of the reinforcing rod 28 is determined that it will not close the lumen 10 
of the 1st outer tube member 6a and is not limited in particular, it is 0.3-0.6 mm preferably. 
[0058]Although the 1 st outer tube member 6a may comprise the same material as the balloon part 4. for 
example, it is preferred to comprise material which has flexibility. For example, polyethylene, polyethylene 
terephthalate. polypropylene. Ethylene propylene rubber, an ethylene-vinylacetate copolymer, polyvinyl chloride 
(PVC). The constructed type ethylene-vinylacetate copolymer of a bridge, polyurethane. polyamide, A polyamide 
elastomer, polyimide. a polyimide elastomer, polytetrafluoroethylene resin. Tetrafluoroethylene hexafluoride 
propylene copolymerization resin, tetrafluoroethylene perfluoroalkyl vinyl ether copolymerization resin. Ethylene 
chloride trifluoride resin, tetrafluoroethylene ethylene copolymerization resin, polyvinylidene fluoride resin, poly 
polyvinyl fluoride, silicone rubber, crude rubber, etc. are mentioned. Especially, polyethylene, polyamide, and 
polyimide are preferred. That whose JIS hardness is about 50A-90A can be used for the hardness of the 1st 
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outer tube member 6a concerned. 

[0059]The 2nd outer tube member 6b comprises the same material as said 1st outer tube member. That whose 
JIS hardness is about 50D-75D can be used for the hardness of the 2nd outer tube member 6b concerned. 
[0060]It is preferred to have covered with this embodiment the covering material which comprises the 
hydrophilic polymer material which has lubricity in the periphery of the outer tube 6 which comprises the 1st 
outer tube member 6a and the 2nd outer tube member made of a fluoro-resin by a damp or wet condition. 

[Effect of the Invention]In this way. according to this invention, the thickness of a balloon is thin and the balloon 
for balloon catheters in which the disruptive strength improved substantially is provided. The balloon for balloon 
catheters of this invention is compared with the balloon usually produced by carrying out blow molding near the 
melting point of crystalline polyethylene resin (110 **), Since the thickness of the balloon was thin and the 
disruptive strength was high, when a balloon catheter can be narrow-diameter-ized, and the high pressure force 
for balloon extension can be borne further, for example, it is used as a PTCA balloon catheter, the safety at the 
time of extending a vasoconstriction portion is extremely excellent. 
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TECHNICAL HELD - 

[Field of the InventionjThis invention closing in and a high intensity balloon about the balloon catheter which ii 
has in detail. It is related with the suitable balloon catheter for an endermic blood vessel inner cap-like 
arterioplasty (Percutaneo second Transluminal Coronary Angioplasty and the following describe it as PTCA 
use. 
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PRIOR ART 

[Description of the Prior Art]What is called a PTCA catheter dealt with and recovered simple with a balloon 
catheter is frequently used for the illness originating in strangulation of a blood vessel. 

[0003]A PTCA catheter, for example in the treatment of the coronary arteries of the heart. A guiding catheter is 
first inserted to a coronary-arteries entrance, a guide wire is inserted exceeding a narrow segment, and a 
balloon catheter is pushed in to a narrow segment, and a narrow segment is extended by extending a balloon. 
[0004]The PTCA catheter is also developing demand characteristics along with it. although expansion of the 
scope is achieved taking advantage of the advantage. For example, it is required that treatment of a peripheral 
coronary stenosis can be performed, that insertion in a crookedness blood vessel is easy, that it has strong 
dilatation pressure power, that vasodilatation can be done safely, etc. More specifically, it is called for using the 
PTCA catheter that treatment of a peripheral coronary stenosis can be performed rather than before. For that 
purpose, it is closing in more than before, and the balloon of high intensity is called for. 
[0005] However, in the case of the polyethylene system resin (for example, JP,H8-196620,A etc.) mainly 
conventionally used as a charge of balloon material of a PTCA catheter, Generally it irradiates with an electron 
beam and the technique of aiming at improvement in improvement and bursting pressure of the extension 
characteristic as a balloon material, etc. is adopted by making a bridge construct until the gel fraction will be 
about 0.9%. 

[0006]In this case, from about 0.9% of gel generating to the polyethylene system resin over which the bridge was 
constructed. In order that it might fall and the pressure which results in a burst might also decline, the intensity 
of a balloon had a limit in obtaining the balloon of high intensity by closing in, so that expansion of a balloon was 
only about 300% and the thickness became thin. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]In this way, according to this invention, the thickness of a balloon is thin and the balloon 
for balloon catheters in which the disruptive strength improved substantially is provided. The balloon for balloon 
catheters of this invention is compared with the balloon usually produced by carrying out blow molding near the 
melting point of crystalline polyethylene resin (110 **). Since the thickness of the balloon was thin and the 
disruptive strength was high, when a balloon catheter can be narrow-diameter-ized, and the h.gh pressure force 
for balloon extension can be borne further, for example, it is used as a PTCA balloon catheter, the safety at the 
time of extending a vasoconstriction portion is extremely excellent. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]The purpose of this invention aims at providing the suitable balloon for 
balloon catheters for closing in and a high intensity PTCA use. The purpose of this invention aims at providing 
the manufacturing method of said closing in and the high intensity balloon made of polyolefin system resin. The 
purpose of this invention aims at providing the balloon catheter which has said closing in and a high intensity 
balloon made of polyolefin system resin. 

[0008]Then, as a result of inquiring wholeheartedly, this invention persons in the tube made of polyethylene 
resin. Give electron beam irradiation and a bridge is constructed so that the gel whose gel fraction is about 0.7% 
may generate, Then, the place which carried out blow molding of this bridge construction tube rather than the 
melting point of said polyethylene system resin on the 80 ** conditions which are quite low temperature, It finds 
out that the balloon whose disruptive strength draw magnification is 600% and is 1100 kgf/cm 2 is obtained, and 
came to complete this invention based on this knowledge. 
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MEANS 



[Means for Solving the Problem]According to this invention, following (1 ). (2) and (3) are prodded ,n this way. 
(1) It is the balloon fabricated by blow molding using a bridge construction tube which cons.sts of polyolefin 
system resin. A balloon for balloon catheters, wherein thickness of said balloon is 10-40 micrometers and 
breaking strength of said balloon is 800 - 2000 kgf/cm 2 . 

[00101(2) Carry out electron beam bridge construction of the tube which cons.sts of polyolefin system resin, and 
at temperature in which a gel content is lower than a process of preparing a bridge construct *ub e w h»ch is 
0 2 to 0.8%. and the melting point of said crystalline polyolefin system res.n. not less than 10 **. So that load ot 
the primary blow pressure may be carried out to said bridge construction tube, it may rank second to .t and 
effective draw magnification from this bridge construction tube to a balloon by carrying out load of the 
secondary blow pressure which is a pressure lower than said primary blow pressure to said bndge c ^ s ^ on 
tube may be 500 to 1000%. A manufacturing method of a balloon for balloon catheters md.cated to the above (1) 
which has the process of carrying out blow molding and preparing a balloon part. na1r „ Mnal 
[001 1](3) An outer tube in which at least one lumen for balloon extension is formed along with a longitudinal 
direction. So that a proximal end part of a balloon part may be joined to a distal end of said outer tube and space 
for extension sealed said lumen for balloon extension, a balloon part which an ins.de opens for free passage and 
inside said balloon part may be formed. A distal end of a balloon part is joined to a d.stal end of an inner tube, 
and it has an inner tube which extends in shaft orientations inside said balloon part and a lumen for balloon 
extension of said outer tube. Said balloon part is the balloon fabricated by blow mold.ng using a bndge 
construction tube which consists of polyolefin system resin, A balloon catheter, wherein th.ckness of said 
balloon is 10-40 micrometers and breaking strength of said balloon is 800 - 2000 kgf/cm . 
[0012]In a manufacturing method of a balloon for balloon catheters of this invention a , tube which consists of 
polyolefin system resin is preferably irradiated with an electron beam of 10 - 20Mrad five to 40 Mrad It is 
preferred that carry out electron beam bridge construction of said tube, and a gel content cons.ders it as a 
bridge construction tube which is 0.2 to 0.7%. It is preferred to heat-treat the bridge constructs tube 
concerned at at least 90 **. 

[0013]In a manufacturing method of said balloon, when carrying out blow mold.ng of sa.d bridge constructs 
tube A thing which carry out 15-25 kgf/cm 2 load of the primary blow pressure to a metallic mold, and opens a 
metallic mold and for which load of the secondary blow pressure of 5 - 8 kgf/cm 2 is carried out, and a balloon .s 
created 1 second ago at least is preferred. ■ • *u- 

[0014]As for thickness of a balloon for balloon catheters which consists of polyolefin system resin, in this 
invention, it is preferred that it is 25-35 micrometers. .... 
[0015]As for a balloon for balloon catheters which consists of polyolefin system resin in this nvention. it is 
preferred that effective draw magnification from said bridge construction tube to a balloon is 500 to 700%. It .s 
preferred that breaking strength of said balloon is 1000 - 2000 kgf/cm . 
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OPERATION 



[Function]The balloon for balloon catheters of this invention is compared with the balloon usually produced by 
carrying out blow molding of the polyethylene resin, When the high pressure force for balloon extension can be 
borne, for example, it is used as a PTCA balloon catheter from the disruptive strength of a balloon being very 
high, the safety at the time of extending a vasoconstriction portion is extremely excellent. 

[0017]Since the balloon for balloon catheters of this invention can make the thickness very thin, when using it as 
a balloon of a PTCA catheter, it can narrow-diameter-ize a PTCA catheter and the treatment of a peripheral 
coronary stenosis of it is attained rather than before, for example. 

C0018] . . , . 

[Embodiment of the Invention]The balloon for balloon catheters of this invention is prepared using polyolefin 
system resin. The olefin of the carbon numbers 2-40 is used for said polyolefin system resin as a monomer, it 
manufactures it by a polymerization reaction, and the density (JIS K-71 12) is usually 0.950 g/cm3 or less. 
0.850-0.940 g/cm3 is 0.880-0.930 g/cm3 more preferably. 

Since transparency will fall if too large [ if density is too low, it will become easy to produce inconvenience, such 
as blocking depended with solid one on the surface of a balloon, and ], it is not desirable. 
[0019]As a monomer of the olefin for obtaining polyolefin system resin by a polymerization reaction. Ethylene, 
propylene, 1-butene. 1-pentene, 1-hexene. 1-octene, 1-heptene, 4-methyl-1-pentene, a 4-methyl-1-hexene. 
4,4-dimethyl- 1-pentene. etc. are mentioned. These monomers are independent, respectively or can be used 
combining two or more sorts. 

[0020]As polyolefin system resin, from a viewpoint of the various characteristics as a balloon, polyethylene, 
ethylene, and an alpha olefin copolymer are preferred, and especially ethylene and an alpha olefin copolymer are 
preferred. Ethylene and an alpha olefin copolymer can be obtained by carrying out copolymerization of ethylene 
and the alpha olefin using a metallocene catalyst. As comonomer, it is preferred to use alpha olefin with 4-40 
carbon atoms. 

[0021] As said alpha olefin. 1-butene. 1-pentene. 1-hexene. 1-octene. 1-heptene. 4-methyl-1-pentene, a 4- 
methyl-1-hexene. 4,4-dimethyl- 1-pentene, etc. are mentioned, for example. Also in these, the alpha olefin of 4- 
12 has the preferred number of carbon atoms, and the alpha olefin of 4-10 has the more preferred number of 
carbon atoms. The copolymerization ratio of alpha olefin is 2 to 50 % of the weight usually 10 to 30 % of the 
weight more preferably five to 40% of the weight. 

[0022]As an example of said polyolefin system resin, polyethylene resin, polypropylene resin, ethylene-propylene 
copolymerization resin, copolymerization resin of ethylene and other alpha olefins, etc. are mentioned, for 
example. Polyethylene resin is especially preferred and it is preferred to use low density polyethylene, straight- 
chain-shape low density polyethylene, high density polyethylene, etc. 

[0023]the melt flow rate (MFR;J1S K-7210) of said polyolefin system resin — usually — 0.1-30.0g/10 minutes — 
desirable — 1.0-20.0g/10 minutes — more — desirable — 1.0-1 5.0g/— they are 1.5-15.0g/10 minutes most 
preferably for 10 minutes. If it is difficult to obtain sufficient intensity if MFR is too small and it is too large, 

moldability will fall. . ...... 

[0024]ln this invention, various additive agents can be blended with polyolefin system resin within limits which do 
not spoil the purpose of this invention. As an additive agent, an antioxidant, an ultraviolet ray absorbent, a spray 
for preventing static electricity, fire retardant. a metal deactivator, paints, a color, a nucleus agent, etc. can be 
added in some numbers if needed, for example. In this case, although based on the character to demand. 20 or 
less weight sections of additions are usually five or less weight sections preferably to polyolefin-system-resin 
1 00 weight section. , 

[0025]The manufacturing method of the balloon for balloon catheters of this invention is explained. First, the 
former tube for blow molding of the size designed beforehand is fabricated using crystalline polyolefin system 
resin. Being able to perform shaping, for example by an extrusion-molding method, the die temperature at the 
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time of extrusion is 200-300 **, for example. From a die, the extrusion tube just behind the regurgitation passes 
the inside of a tank (20-30 **). for example, and is cooled. 

[0026]Next, said extrusion tube is irradiated with an electron beam, and the bridge construction tube made of 
polyolefin system resin (it is hereafter described as "parison".) is formed. The dose of an electron beam is 10 - 
20Mrad preferably five to 40 Mrad, for example. Then, as for said bridge construction tube, heat treatment is 
performed, for example at about 90-110 ** for 30 minutes - several hours. The shaping strain by extrusion 
molding is canceled by this heat treatment process. 

[0027]As for the gel fraction of the tube over which the bridge was constructed by said electron beam 
irradiation, it is preferred preferably to consider it as about 0.2 to 0.7% 0.8% or less. A gel fraction can be 
measured as insoluble content in the inside of the xylene which the bridge construction sample heated. After 
specifically heating a 0.1 -g bridge construction sample for 6 hours in 100 ml of xylene heated at 120 **, 
extractives are filtered, the dry weight of the left-behind bridge construction sample is measured, and the rate 
over the bridge construction sample before processing is computed. 

[0028]For example, size enlargement of the parison prepared through the above-mentioned process is carried 
out to the shape of a balloon by blow molding through the following process. First, the upper and lower sides of 
parison are fixed like drawing. 3 (A). It closes so that a pressure may not leak thoroughly, and it is made not to 
crush a lumen by a top zipper, so that blow pressure may be applied to a lower zipper. 
[0029]Next, blow molding of said parison is carried out at a temperature lower than the melting point of 
crystalline polyolefin system resin of parison material. Said not less than at least 10 ** of temperature is the 
temperature by the side of not less than 30 ** low temperature preferably from the melting point of crystalline 
polyolefin form resin, for example. 

About 30-60 ** is a range by the side of low temperature still more preferably. 

In a hot case, in blow molding, said temperature becomes easy too much, but the disruptive strength of a balloon 
falls. On the other hand, in order to carry out size enlargement of the balloon at low temperature too much, very 
high voltage blow pressure is needed, and it is not desirable. Since contraction breaks out extremely, the balloon 
which carried out blow molding by the low temperature side is not preferred. 

[0030]Specifically, blow molding is based on the following process. For example beforehand, at around 50-90 **, 
preferably, the range of the parison which had the upper and lower sides fixed is 75-85 **, and for 30180 
minutes, after being preferably heated for 100 to 150 minutes, it is extended by the sliding direction about 150 to 
200% at this embodiment. Next, at the same time as parison was extended, it is closed so that the metallic mold 
(it has heated to the same extent -as parison) comparatively carried out two from both sides may sandwich 
parison, then load of the 1st blow pressure is carried out, and for [ 20 to 40 seconds ] grade maintenance is 
preferably carried out for 10 to 60 seconds. Next, even if there is little 1st blow pressure, it is preferably held for 
0.5 to 3 seconds 1/2 or less with 1/3 or less blow pressure (it is hereafter described as "the 2nd blow 
pressure".), and a metallic mold can open after that. 

[0031] Although the gas in particular introduced into parison is not limited, nitrogen gas etc. can be used for it, 
for example, the 1st blow pressure for expanding parison — 10 - 30 kgf/cm 2 — it is 15 - 25 kgf/cm 2 preferably, 
the 2nd blow pressure — 3 - 10 kgf/cm 2 — it is 5 - 8 kgf/cm 2 preferably. 

[0032]it is fabricated by the shape which has 7 f of portions for joining to the balloon body portion 7e and a 
balloon catheter by the blow molding mentioned above as a balloon is shown, for example in drawing 3 (B). 
[0033]The outer diameter of the balloon fabricated by blow molding measures an outer diameter when the 
pressure of 1atm or 6atm is applied with a laser outer diameter measuring instrument. The thickness of a balloon 
is measured with a micro gauge. 

[0034]The effective draw magnification (a bridge construction tube cross-section area / balloon cross-section 
area) from a bridge construction tube to the balloon of the balloon fabricated by blow molding needs to be 500 to 
1000% preferably 400 to 1500%. When too large, since the disruptive strength of a balloon falls extremely, 
effective draw magnification is not preferred. In this invention, said extrusion tube is irradiated with an electron 
beam on condition of 5 - 40Mrad, and the bridge construction tube made from polyethylene is formed. 
Therefore, in said effective draw magnification, it is 400 to 1500%, and it is attained for the breaking strength of 
said balloon 800 - 2000 kgf/cm 2 and that it is 1000 - 1800 kgf/cm 2 preferably. 

[0035]In this invention, 5-40 micrometers of thickness of the balloon fabricated by said blow molding are 25-35 
micrometers preferably. 

[0036]In underwater [ 37 ** ], the breaking strength of a balloon pressurizes 15 psi of balloons, is held for 15 
seconds, then carries out additional pressure of the 1 5 more psi, holds it for 1 5 seconds, and it measures a 
pressure when it explodes as breaking strength repeatedly until a balloon explodes this step. 
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[0037]The disruptive strength of the balloon which carried out blow molding by the method mentioned above is 
shown in Table 1. The dose of the electron beam was prepared by 40Mrad and 60Mrad. and the disruptive 
strength of the balloon which carried out blow molding using what has a gel content in the same grade as the 
conventional bridge construction tube was shown in Table 1 as a comparative example. The result of Table 1 
shows that as for the balloon for balloon catheters of this invention the thickness of a balloon has thin effective 
draw magnification in not less than 500%, and disruptive strength is increasing substantially. 
".0038] 
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[0039]Next the embodiment of the balloon catheter which uses the balloon for balloon catheters of this 
invention is described based on Drawings. The entire configuration figure of the balloon catheter which requires 
drawing 1 (A) for one embodiment of this invention, The sectional view which meets the IB-IB line which shows 
drawing 1(A) drawing 1 (B). the sectional view which meets the IC-IC line which shows drawing 1 (A) drawing 1. 
(C) the sectional view which meets the ID-ID line which shows drawing 1 (A) drawing. 1 (D), and drawing 1(E) 
show the sectional view which meets the IE-IE line shown in drawing 1 (A). Drawing .2 shows important section 
drawing of longitudinal section of the balloon catheter shown in drawing /!.. (A). 

[0040]The balloon catheter 2 concerning this embodiment shown in drawing 1 is used for methods, such as an 
extended way of blood vessels, such as percutaneous transluminal coronarV angioplasty (PTCA) and the limbs, 
an extended way of a top ureter, and a renal vasodilatation way. for example, and it is used in order to extend 
the narrow segment formed in a blood vessel or the other abdominal cavities. The following explanation explains 
as an example the case where the balloon catheter 2 of this embodiment is used for PTCA. 
[0041]The balloon catheter 2 for extension of this embodiment is the so-called balloon catheter of a monorail 

method. • 
It has the balloon part 4. the outer tube 6 as a catheter tube, and the connector 8. 

The outer tube 6 consists of the comparatively supple 1 st outer tube member 6a and the 2nd outer tube 
member 6b with comparatively high rigidity joined to the 1st outer tube member 6a concerned by the joined part 
9. 

[0042] Penetrate the tube wall located in the middle of the longitudinal direction of the 1st outer tube member 
6a. and the proximal edge opening of an inner tube carries out the opening of this embodiment outside, and The 
proximal edge opening of an inner tube, By adopting the structure where thermal melting arrival of the tube wall 
of the 1st outer tube member 6a has been carried out airtightly, only the distal end of a balloon catheter serves 
as the so-called catheter tube structure of coaxial structure. 

[0043]As shown in drawing 1 (C). in this embodiment the cross section contour shape of the 2nd outer tube 
member 6b. The maximum sectional width xm of the catheter tube of an X axial direction vertical to a Y-axis in 
the section of the outer tube member 6 which has elliptical [ long and slender ] in Y shaft orientations, a ratio 
(xm/ym) with the maximum sectional width ym of Y shaft orientations is in the range of 0.8-0.1 — the 3rd of 
section semicircular shapes — lumen 24 and a round cross section — the 4th lumen, along said Y shaft 
orientations, 26 dissociates and is formed. 

[0044]The 3rd lumen, the cross sectional area of the semicircular shapes of 24 should just be cross sectional 
area sufficient in order that the pressure fluid for balloon extension may circulate, and although it is not limited 
in particular, it is 0.08-0.20-mm 2 preferably. The 4th lumen, the circular cross sectional area of 26 should just be 
area sufficient since the reinforcing rod 28 is inserted in an inside, and although it is not limited in particular, it is 
0.1-0.2-mm 2 preferably [ it is desirable and ] to 0.05-0.5-mm 2 and a pan. 

[0045]As for the maximum sectional width ym of Y shaft orientations, in this embodiment, about 0.6-1.2 mm is 
preferred in the section of the 2nd outer tube member 6b. Since the distal end of the 2nd outer tube member 6b 
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is joined to the proximal edge of the 1st outer tube member 6a of a round cross section, the lateral cross 
sectional shape of the joined part 9 neighborhood. In order to make it in agreement with circular section shape 
with the 1st outer tube member 6a. it is considered as sectional shape which changes from an irregular shape 
cross to a circular section gradually towards the joined part 9. 

[0046]the 3rd formed along with the longitudinal direction of this 2nd outer tube member 6b — lumen 24 the 
1st outer tube member 6a — the 1st lumen is open for free passage with 10. it lets these pass and a fluid is 
taken in and out of the space for extension of the balloon part 4. It is a lumen for 26 to insert [ of the 2nd outer 
tube 6b ] the 4th lumen of the reinforcing rod 28. 

the 1st outer tube member 6a — although 10 [ lumen / 1 st ] is open for free passage, the proximal edge ot this 
lumen 26 is closed in the portion of the connector 8. and receipts and payments of a fluid are not performed. 
The proximal end part of the 2nd outer tube member 6c is connected with the connector 8. and the port of the 
2nd outer tube 6b which is open for free passage to 24 the 3rd lumen is formed in it. A port is a portion which 
goes a pressure fluid in and out. 
The 4th lumen is open for free passage to 26. 

[0047]the reinforcing rod 28 shown in drawing 1 (B). (C). and (F) — the 2nd outer tube member 6b — the overall 
length was covered and it was inserted in the inside of 26. and the distal end overcame the joined part 9 with the 
1st outer tube member 6a. and the 4th lumen is sticking out of it in 1st lumen 10 of the 1st outer tube member 
6a. The proximal end part of the reinforcing rod 28 is a round cross section. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 

changing gradually in the distal end so that it may grow into section flat plate shape. 

As shown in drawing 1 (D) and drawing 2. the distal end of the section plate-like reinforcing rod 28 is the 

position which also overcame slightly (preferably about 1-10 cm) the proximal edge opening 22 of the inner tube 

12. and is joined by thermal melting arrival, adhesion, or other means to the wall of the 1st outer tube member 

6a. 

[0048]Although the maximum outer diameter of the reinforcing rod 28 is determined possible [ the 4th lumen i of 
the insertion to the inside of 26 ] for the 2nd outer tube member 6b and is not limited in particular, it is 0.3-0.6 

mm preferably. .. 
[0049]The balloon part 4 shown in drawing 1 and drawing 2 comprises a tubed membrane by which the diameter 
of both ends was reduced, and 10-40 micrometers of the thickness is 15-35 micrometers preferably. As long as 
the balloon part 4 is cylindrical, it may not be limited in particular but a cylinder or the shape of a multiple 
cartridge may have as it. The outer diameter of the balloon part 4 at the time of extension is usually 3-7 mm 
preferably about 1.5-10.0 mm. Although the shaft-orientations length in particular of the balloon part 4 is not 
limited, it is 20-40 mm preferably 15-50 mm. The balloon part 4 before extending is folded up around the inner 
tube 1 2. and is twisted, and the outer diameter is small as much as possible. 

[0050]having joined the proximal end part 5 of the balloon part 4 to the distal end periphery of the 1 st outer tube 
member 6a by thermal melting arrival, adhesion, or other means, as shown in drawing..? — the 1st outer tube 
member 6a — 10 [ lumen / 1st ] is open for free passage with the space for internal extension of the balloon 
part 4. The distal end 7 of the balloon part 4 is joined by thermal melting arrival, adhesion, or other means to the 
distal end periphery of the inner tube 14, and the space for internal extension of the balloon part 4 is sealed to 
the exterior except 1st lumen 10. It is a passage for [ of the 1st outer tube member 6a ] 10 sending the 1st 
lumen of a fluid into the internal growth space of the balloon part 4. and making the balloon part 4 extend, or 
sampling a fluid from the growth space of the balloon part 4. and shrinking the balloon part 4. 
[0051]As shown in drawing 2. as for the growth space [ of the balloon part 4 ]. and distal end side of the 1st 
outer tube member 6a. the 1st lumen of the inner tube 12 is extended to shaft orientations in the shape of the 
same axle in the inside of 10. and has the so-called catheter tube structure of coaxial structure. The periphery 
of the inner tube 1 2 located in the inside of the balloon part 4 is equipped with the imaging ring 1 5. and when 
inserting the balloon catheter 2 in the living body, imaging is possible about the position of the imaging ring 15 
through a living body's exterior to X-rays etc. Metal, such as gold, platinum, and tungsten, is illustrated as a 
material of the imaging ring 15. 

[0052] 14 [ lumen / 2nd ] is formed in the inside of the inner tube 12, and the opening of the distal end opening 
20 is carried out to it in the distal end 7 of the balloon part 4. The proximal edge opening 22 of the inner tube 12 
penetrates the breakthrough 21 of a tube wall located in the middle of the longitudinal direction of the 1st outer 
tube member 6a. and is carrying out the opening outside. The periphery of the proximal edge opening 22 of the 
inner tube 12 and the periphery of the breakthrough 21 of the tube wall of the 1 st outer tube member 6a are 
airtightly joined by the thermal melting arrival method mentioned later. Although the shape in particular of the 
proximal edge opening 22 of the inner tube 12 is not limited but can take various shape, such as circular and an 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran.web.cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%2... 2010/09/17 



JP.2001-029449.A [OPERATION] 5/5 * V 

ellipse form, as shown in drawing 5. it is elliptical [ which cut the open end of the inner tube 12 aslant ] in this 
embodiment The 2nd lumen turns into a lumen for guidewire insertion which the guidewire 42 shown in drawing 2 
for 14 to guide [ of the inner tube 12 ] the balloon catheter 2 into the abdominal cavity inserts in. 
[0053]Although the inner tube 12 can be constituted from soft synthetic resin of the same material as the 1st 
outer tube member 6a. a hard synthetic resin may constitute it from the 1st outer tube member 6a. As for the 
position, as for. the proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the 
1 st outer tube member 6a. it is preferred that it is a position of the distal end of the 1 st outer tube member 6a 
to the length LI. and the length L1 is 200-300 mm still more preferably 150-350 mm preferably. 
[0054]Although the outer diameter in particular of the 1st outer tube member 6a is not limited, it is 0.5-1 mm 
still more preferably 0.5-5 mm preferably. Although the thickness in particular of the 1st outer tube member 6a 
is not limited, it is 0.1-0.2 mm still more preferably 0.05-0.5 mm preferably. 

[0055]Although the outer diameter of the inner tube 12 is determined that a crevice is formed and is not limited 
in particular between the 1st outer tube members 6a. it is 0.3-0.8 mm still more preferably 0.3-3 mm preferably. 
Especially if the inside diameter of the inner tube 12 is a path which can insert in the guidewire 42. it will not be 
limited, for example, it is 0.25-0.6 mm preferably 0.15-1.0 mm. 

[0056]According to this embodiment, in order to reinforce the intensity of the 1 st outer tube member 6a by the 
side of a proximal edge from the opening 22 neighborhood, as shown in drawing 2. the reinforcing rod 28 may be 
arranged from the opening 22 neighborhood inside the 1st outer tube member 6a by the side of a proximal edge. 
The proximal end part of this reinforcing rod 28 is a round cross section. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 
changing gradually in the distal end so that it may grow into section flat plate shape. 

As shown in drawing 2. the distal end of the section plate-like reinforcing rod 28 is the position which overcame 
slightly (preferably about 1-10 cm) the proximal edge opening 22 of the inner tube 12, and is joined by thermal 
melting arrival, adhesion, or other means to the wall of the 1 st outer tube member 6a. 

[0057]The reinforcing rod 28 consists of synthetic resins, such as metallic materials, such as stainless steel, 
copper, a copper alloy, titanium, and a titanium alloy, or polyimide, polyamide. and polyethylene terephthalate. 
Although the maximum outer diameter of the reinforcing rod 28 is determined that it will not close the lumen 10 
of the 1st outer tube member 6a and is not limited in particular, it is 0.3-0.6 mm preferably. 
[0058]Although the 1st outer tube member 6a may comprise the same material as the balloon part 4. for 
example, it is preferred to comprise material which has flexibility. For example, polyethylene, polyethylene 
terephthalate, polypropylene, Ethylene propylene rubber, an ethylene-vinylacetate copolymer, polyvinyl chloride 
(PVC). The constructed type ethylene-vinylacetate copolymer of a bridge, polyurethane. polyamide. A polyamide 
elastomer, polyimide, a polyimide elastomer, polytetrafluoroethylene resin. Tetrafluoroethylene hexafluoride 
propylene copolymerization resin, tetrafluoroethylene perfluoroalkyl vinyl ether copolymerization resin. Ethylene 
chloride trrfluoride resin, tetrafluoroethylene ethylene copolymerization resin, polyvinylidene fluoride resin, poly 
polyvinyl fluoride, silicone rubber, crude rubber, etc. are mentioned. Especially, polyethylene, polyamide. and 
polyimide are preferred. That whose JIS hardness is about 50A-90A can be used for the hardness of the 1st 
outer tube member 6a concerned. 

[0059]The 2nd outer tube member 6b comprises the same material as said 1 st outer tube member. That whose 
JIS hardness is about 50D-75D can be used for the hardness of the 2nd outer tube member 6b concerned. 
[0060]It is preferred to have covered with this embodiment the covering material which comprises the 
hydrophilic polymer material which has lubricity in the periphery of the outer tube 6 which comprises the 1st 
outer tube member 6a and the 2nd outer tube member made of a fluoro-resin by a damp or wet condition. 
[0061] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] , w A \r ^ 

[Drawing 1]The entire configuration figure of the balloon catheter which requires drawing 1 (A) for the 
embodiment of this invention, The sectional view which meets the IB-IB line which shows drawing 1 (A) drawing 

1 (B) the sectional view which meets the IC-IC line which shows drawing 1 (A) drawing 1 (C), The sectional view 
which meets the ID-ID line which shows drawing 1 (A) drawing 1 (D), the sectional view which meets the IE-IE 
line which shows drawing 1 (A) drawing 1 (E). and drawing 1 (F) are the side views of the reinforcing rod inserted 
into the catheter tube of a balloon catheter. t 
[Drawing ^Drawing 2 is important section drawing of longitudinal section of the balloon catheter shown in 

[Drawing 3]An important section sectional view when drawing 3 (A) fixes parison to a blow molding machine, and 
drawing 3 (b) are the perspective views of the balloon obtained by blow molding. 
[Description of Notations] 

2 — Balloon catheter 
4 — Balloon part 

6 — Outer tube 

6a — The 1 st outer tube member 

6b — The 2nd outer tube member 

8 — Connector 

10 — The 1st lumen 

12 — Inner tube 

14 — The 2nd lumen 

20 — Distal end opening 

21 — Breakthrough 

22 — Proximal edge opening 
24 — The 3rd lumen 

26 — The 4th lumen 

28 — Reinforcing rod 

28a — Reinforcing member 

54, 56, 60 — Mandrel 

7a — Parison 

7b — Top zipper 

7c — Lower zipper 

7d — Heating heater 

7e — Balloon body 

7f — Joined part with the main part of a balloon catheter 
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[Drawing 1] 
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[Drawing 3] 
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40 


60 




0. 7 


0.7 


0.7 


0.7 


0.7 


0.9 


1.0 




530 


550 


580 


610 


540 


310 


280 




23 


24 


29 


17 


25 


48 


66 


ifc@l£;bkgf/cm 2 


1311 


1213 


1135 


1614 


1161 


870 


690 



[0 0 3 9] &%ffl<D'Vl>— yt>7— J-lVR/W 

-yKW&^k'W-yiiT-Tiwnm&mz:. mm 
fcS^tsiwrso 01 (a) i£*nw<DimMBmic 
&%^)\>-ytj7--T)\/<D±vmf}m, mi (b) as 
1 (a) i b-i B»tje9»niH, 01 (o 

Itm 1 (A) tc.TOf I C - l C«lc«B»rffiB» 0 1 

(d) am 1 (a) tc^-r 1 d- i DSicis^iiii, 

HI (E) Hi 1 (A) ICtkT I E- I EtHK^Brffi 30 
H^To 02H01 (a) jcs^vW— yfi-T— t)\> 

[0 0 4 0] m 1 \c*ft*$*M&wxc%z>>v\'—yii7- 
-Tfizit, m^mikm^mmmmi (ptca) , 

mwxit, *^ssjgffio/^i'-yAx-x;i/2^PTc 
[004 1 ] ^m&WiWkWW-y-hT—T-frz 40 

itiswsr*tt^«^m 1 ni-zL-rmt 6 a skis 

1 Wfa-7flttt6 a KStefl59 KTJg^SnsitlSW 
[0 0 4 2] #&SWB!eU:, rt^a--7c03fiffi«agP 

fr\ % 1 -rm$ 6 a ofi^^iqi©^tftfis-r 

fiWBIBPWi:, Sl^a-"7a5tt6a0^a-7St 50 



[0043] *nss».«T*a, m 1 (O fcjjVT 

(C, B2»f a-7as»6 bO«Bfiart«««tt, Ytt 

BWUxmi:, Ytt^[flJ(D«^:»fEtIymi:©Jt (xm 
/ym) fr\ 0. 8-0. 1©KH«C*0> ®fffl*P3^ 
<D£f? 3 yb-Tt > 2 4 *«ttfWfaSR«Olg 4 y 2 6 
fr\ fffffiY«l73[qlfC»oT»gtbT»fi8LTSS. 
[0 0 4 4] ^3;i/-^>2 4 o*P3Jg(D«i»rfflaa, 

0 8-0. 2 0mm 2 T'&5 0 t/"c> f 4/l/-^y2 
6<DR7f?<7)43M««:, rt«fc*§an-y K2 8)WfAS 

^ SfSKfiO. 05-0. 5mm 2 ,S5IC«FS 
L<tt0. 1-0. 2mm 2 T'£3 0 
[0 0 4 5] #|gffl»BMrt?B. m2^a-ygPtt6 b 
cOBffffiCfcv^T. Yt8l^ripjO«^:Wfffl*iym«, 0. 6 

OilfiW. HfiffiRJ£OSg 1 ftf-a-^gWe a ©ifift 

JBtttt, £ l n^a-7m*6 a fcOHf&WW&Ri:- 
S^SP9(C|pjftT, g»8fr®fr?>R« 

[0 0 4 6] C<DS2^a-^B5*t6 bOS¥^rfi)K 
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ifh>TJfc£S*ifcS3rt'-*v2 4tt, 
mt6a<omifr-*> i ofciliiu cft£>£jlL 

aoii^yi ofcfcga-rsft <:© 

;V- ^ V 2 6 ©lifiliiigfi , 3 * * # 8 ©gfl#T-M i; 6 tl 
T*5?K 8Sf*©fcUA?HifTfrJS*\, 3*^#8lc&, £ 

a-76 b<Df)3;l/-^V2 4fc«bTaarS#-h 

[0 0 4 7] Ell (B) . (C) -tS&T} (F) tC^fM 
»nyF2 8H\ m2^^^-yg|5$j6 b<0S4;l/-^ 

>2 6©rtmc, ^stcMOfflA^n, ^-©jieffigp 

T, Smfa-7SW6 a CDgf l y l OftyCTR 

tftatTVS. ffl&Uy F2 80jfiffi«SBffl5tt» KfflRJB 
T*3&»), Jftf*^iaffi*S0IIK:ifl]^T7 L -/tKKtD<!9: 

n 7 K 2 8 <Dmm&li > El 1 ( D ) *3±U'I2 

(»* l < » j - i o c mmm mom?trz&.mx\ m 

[00 4 8] &*5, ffi5Ma 7 K2 8 ©ftAWKi, % 2 
Wa-r»W6 bOS4W^2 6 ©ftglHClf ABJ 

~0. 6mmTc^?><, 

[0 0 4 9] E\ 1 &«fctfH2(C^-r/S/l/->'g|54tt > PS 

1 0-4 0 {fSL<tt 1 5~3 /< 
;l/->g|34ti. Wtf-efcftfcf, «ptB^*n-f, RfS£ 
fctt£ftfflH&KT?t>av\, ^^©A/lz-ygM 
©ftgfi, ilftl. 5-10. Ominiga, »Sb< 
tt, 3~7mniT**§ 0 A/l/->gP4 ©^[pjfi^tt, 
ftfcE££*lfcV^ 1 5-5 0 mm, »*L-<ti20 
~4 0mmT*£5> o jffi§g-f 5M©/W— ^SP 4 tf, F*Jf- 

[0050] m2Kffi?£?\c. min^-^-y^G 



(6) 1tW200 l-2 9 4 4 9 
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a ©fg 1 /I/-* >10«, / W-Vtf 4 <DA8tt3B£n 

W- >95 4 ©»3B£IH*n6 16 1 0 > >g& 4 £ 
IR«* D-T5fci6©iiSgT-&5. 

[00 5 1] 02fC7jVf iSt, 2 (J, 

Ar-y&4<DW$&ffli5&XfWi 1 ft^a-7mt6 a© 

avLtmm 1 1 o©rtw*ran«Kii»isoK# 
10 ri/^o / i c;v->a5 4©rta5{cfifB-r§p | 95 i a.-'ri 2 

fiWWBfctt, ifiiJUy^l 5tfg»LT&9, /w-y 
*x-x;i'2^f*rtfc}fA-ri»^{c, £{*©fl.g|5fr£ 

yx-r y& if ©£g*W^nS„ 

[0 0 5 2] rtfa-7*l 2©rtgfl£fi, S 2 
1 4jWBjSI/TS!K ^©3ffi«PSB2 0{i, 
>»4©iaffi«»7"Z»HlPLTV^*. 2© 
jfitMBBPSB 2 2«, mi n^a-7"gi5« 6 a ©S¥^ 
20 (pJ©^*fCffiB-r§^a-7 , il©HJi?L2 1 SrWMLT 
n»KIIBPLT»f^o 2©jfi(4«Pgi52 
2©ja*fc, M?m^i-7'SW6a©^-7g©H 

a?L2 i©n^ta, «ars«yiw^rfficj:o«!6ic 
^p{cPi«^n-r> £«*©»& 
3.-71 2©rap«w*»»K«i»rLfe«in«*"e* 

§0 rtfa-7i 2©m2;l/-^>i 4(i, fMV-yti 
[0 0 5 3] rtfa-n 2 a, smf-a--7gi5W6 

a t ra«*#»©ftl(^J«ttWiB"P««r * C t ^T*# § 
t>\ m 1 Wfa-7TW6 a« t®H©^^fiiT'^ 
figLTt»mv>„ Wa-7l 2<Oififfi4SBBP»2 2*»« 
1 fl.^i-7g|5#6 a «^«KBBP^-*ffi«t4, S 1 * 
^i-7gP#6 a©^ffiigA>e.fi$ L 1 ©e«T'^5C 
tAW*L<> S^L ltt, »*L<fil 5 0-3 5 0 
mm, ^5.{C»SU<{i2 0 0~3 0 Otnmt^S. 
40 [00 5 4111 nf-a-raW6 aOIStt, ?#K|5g 
^^tl*</^ »*U<«0. 5~5mm. ^5fCji?* 
b<«0. 5~1 mmT'^So mm^a-7gPW6 a 
OWWti, «FfcH3£**l*V^, »*b<«0. 0 5- 
0. 5mm, ^5>»Cj!f*L<ti0. 1-0. 2mmt* 

[0 0 5 5] 2©51-S(i, 

\cffi7£.2t\%^t>\ W*L<fiO. 3 -3 mm, 2<b\c 
»*L<ti0. 3-0. 8mmT'$5, rtfa-712 
50 ©rt@«\ *V K7'f-\'4 2^JfjlT'#-5gT*Stltf# 
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KfS&itVf, fflfctfO. 15-1. Omm, S?3:L< 
«0. 2 5-0. 6mmt**5 0 
[0 0 5 6] *§yWB«-CH\ BBP»2 2fJifiA»6ififfi 
«Sffi<0$ 1 K1-3i-7mt6 a ©§SjS^ffi3iT^fci6 

#ifi*»55fiffi«S«lOS 1 ^a-^gP** 6 a OftSPfCfH 
■LT6JftV\ CQffiftci? K2 8 Ojfi&SSgPfi, WE 

fl^n >y K 2 8 OjfifiMBWtt, 0 2 fc^f £ 5 fC, 
a-7 1 2 ©jC&ffilBPgP 2 2 SfllfrK: (jff* L < « 1 

-lOcmSfc) fgOiS*feffi«l?, mift?3.-7U 

# 6 a ©rtafc w t -ciftwt * fc t&»*& t* (omsce® 
[0057] ^.ib\ maD7K2 8tt, xtvwa, 

-h&£<D£«gT«LT&So m&uy F2 8<0 
S : i 1 ftf-a -7W*f 6 a <D>V-t yiOZ 

<«0. 3-0. 6mniT'feSo 
[0 0 5 8] % 1 tt^-7gW6 af±, 

S#8T«J*S WCt AW* U\> > * U xf- 

xf-U-y-7otflx- x^-by-BKif-^ 

«s^-»s d?y«Mkif=.;i/ (pvo , ym^^y 

hv-, ^vmyyitx-^uymm. myyit^uy 
-tsiv\\rfv\>vy#m&UM, Q7yftifby- 

yftttftxf-u^Wia, Ea7 > yfbxf-uy-x^py« 
■fHU& #y7yfte-y-rj/«jB, ^■;7 > yfte- 

I S«fiA'5 0A~9 0 AgSOfeOSffl^SCt^T? 

[0 0 5 9 ] % 2 flf-a--7gB*f 6 b It, Huffiffl 1 ^ 

-78#6 b©«S«\ J I S«JSW5 0D~7 5DS 

[0 0 6 0] ^H/BMT'H:, fg 1 ft^o.-7g|5 

$}6aSl/77lglW2^2-7Mi:frei5 

[00 6 1] 



(7) # ffl 2 0 0 1 - 2 9 4 4 9 
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w««i»<, fro, ^<D««&gtf**§Kfc±LfcA/i/- 

(1 1 0°C) T*7a-fig^UT#?)n§ 
fllitf P T C A/^>Af -f/Vt l/Tttffl Lft 

io jniB»E»9ai5»*tta-r«iso$^tt««»T« 
[0ffi©ffi#&t»W] 

[01] HI (A) tt» #&W©aaMJB»fcflte/W 
->*t-t;i>©£{«JIjSBI, 01 (B) fJ0i (A) 

I B- I BJgicftBVrffiBk 01 (C) ttHi 
(A) fC^-T I C - I ClftlCft5*r9Bk 0 1 (D) it 

0 1 (a) tc^T i d- i Dmic'tGoWiMm. 0 1 

(E) «0 1 (A) tC^-T I E- I Efllicm^KSB, 

01 (F) 7-)V<Di37— r/t/f-a-7" 
20 rtKifA*n<&tt»D-y KOflBSHT?**. 

[02] 02fi01 (A) fC^1-/^V->Ax-x;l/ 
©gg«B0T-;&3o 

[03] 03 (a) a, 7o-«(c^';y^i 
%.i,itk*omwmm. 03 (b) a, 7n-e» 
* K>nt>nt^>\>-y<D§mmx-&z>o 

2 — /W— yfiT— 7-A/ 

4- /Vlz-ygp 
6- 

30 6 a- SSm-T-a-TWW 

6 b - Jg2n^a-7gW 
8- n^.^^ 

10- ^1 *y 
1 2- rtf^a-r 

1 4- SS 2 

20- m&mu% 

2 1 - M317L 

22- mxmuu 

24 - ^s;!/-^^ 
40 2 6 - 'giAb-ty 

28- »aoyK 
2 8a- M&mtf 
5 4, 5 6, 6 0- ^yV\y)\/ 

7a- /<yyv 

7 b -±gPf-V-y ^ 
7 c ■ -TSP^+-y^ 
7 d -1smt-2- 
7 e ■••/^I'-y^ 

7 f -/W-y#r-7^#ftt<D&"&S5 



